We argue that a light isodoublet scalar
In their analysis [1] of the experimental S-wave elastic and inelastic meson-meson scattering data, Nils A. Törnqvist and Matts Roos (TR) advocate the existence of low-lying non-strange scalar mesons, the isoscalars f 0 (400-800) and f 0 (980), and the isovector a 0 (980), as simple consequences of a unitarized quark model which has been outlined in more detail in Ref. [3] . However, from the flavor model [4, 5] we have learned that mesons appear in flavor nonets. Nevertheless, no light isodoublet scalar meson, i.e., the K * 0 (700-1100), is reported by the authors, apart from the well-established K * 0 (1430). In contrast with this observation, we would like to point out here that, in our view, also a light K * 0 (700-1100) resonance, compatible with the experimental S-wave Kπ phase shifts [6] , exists, though very broad, somewhere in the energy range from 700 to 1100 MeV . A complete low-lying scalar-meson nonet does, in fact, appear in a comparable model [2] (see also Ref. [7] ), founded upon much the same philosophy as Ref. [1] .
Both Refs. [1] and [2] are based on the inspection of explicitly analytic and unitary, modelgenerated scattering matrices, as for their pole structures in the complex-energy plane. In the following table we show the model results for the low-lying poles.
Complex-Energy Poles
Apart from the difference in the a 0 (980)(I=1) width (see below), the main discrepancy here is the presence of the isodoublet pole in Ref. [2] and its absence in Ref. [1] . This aspect is, in our opinion, not satisfactorily justified by TR.
Both approaches to the scalar mesons derive from the same physical picture: mesons are confined quark-antiquark systems, but strongly coupled to several open or closed two-meson channels, via the 3 P 0 mechanism. However, the details of models [1] and [2] are rather different. Especially the fact that the six model parameters of Ref. [1] are fitted to the J P C = 0 ++ scattering data, whereas in Ref. [2] the six model parameters were fitted [8] to the J P C = 1
and J P C = 0 −+ bound-state and resonance spectra, thus, in principle, not leaving any freedom in the scalar-meson sector. This reflects itself in the confrontation of the predicted cross sections with the scattering data, which is more successful for Ref. [1] than for Ref. [2] . Still, the latter predictions are quite stunning, considering that they are the result of a zero-parameter calculation and not a six-parameter fit. We shall come back to this essential point in more detail furtheron. As to the width of the a 0 (980), our value is in agreement with an estimate based on the S-wave ηπ cross section depicted in Ref. [6] . Another important difference is the restriction in Ref. [1] to 0 −+ +0 −+ two-meson channels only, whereas in Refs. [8] and [2] all combinations, allowed by quantum numbers, of two mesons out of the lowest 0 −+ and 1 −− multiplets were included. Thus, the latter model could do with only one overall coupling constant for the description of all 0 −+ and 1 −− mesons, including the heavy quark sector [8] . The very same coupling constant is then used to predict resonances and phase shifts in the scalar-meson sector.
Coming now to the main point of the present paper, we argue that no convincing reason is presented by TR why, in their model, no light isodoublet resonance exists, with a width comparable to that of the f 0 (400-800). In the first place, and most importantly, the coupling constants used in Ref. [1] are not flavor symmetric. The total coupling of the isodoubletsystem to Kπ, including all spin, isospin, and angular-momentum recouplings, is, in Ref. [2] , the same as the coupling of the isoscalar ss system to KK, namely 1/16, and only a factor 5/6 smaller than the coupling of the non-strange isoscalarsystem to ππ (see Table 1 of Ref. [2] ). However, if the final couplings used in Ref. [1] are the ones given in Table 1 of Ref. [3] , the situation gets totally changed, since then the coupling of the isodoubletsystem to Kπ is reduced by relative factors 3/4 and 18/25, as compared to the couplings of the isoscalar ss system to KK and the non-strange isoscalarsystem to ππ, respectively. Such factors can have a noticeable influence on the location of, generally very sensitive, complex-energy poles.
The essence of flavor-symmetric couplings, which are also the subject of a more detailed study, to be published separately [9] , is the vanishing of splittings due to coupled-channel effects in the limit of equal quark masses. However, the couplings used in Ref. [3] are manifestly non-flavor-symmetric, as one can easily verify by taking the quadratic sums of the coupling constants in the different rows of Table 1 , since each row represents a different flavor. The consequences of this error can be considerable, as our disagreement on the low K * 0 (700-1100) state clearly demonstrates. We are conviced that, once TR use the correct couplings, they will also find this pole, with a very similar location in the complex energy plane.
The remaining arguments of TR are not compelling, either. The fact that, in the case of the isodoubletsystem, merely one important channel is open, in contrast with the two open channels for the f 0 (980), seems to miss the point completely. We have shown that the resonance-doubling phenomenon is peculiar to S-wave scattering [10] , provided the couplings are sufficiently large. Moreover, threshold effects, albeit important, are not decisive, for nothing singular happens at thresholds [7] . Furthermore, the fact that the Kπ channel involves two (highly) unequal masses is irrelevant for the K * 0 (700-1100), since only below threshold (630 MeV ) the pseudothresholds will start to exert a noticeable influence. Finally, the experimental S-wave Kπ phase shifts in the region 700-1100 MeV , though somewhat smaller than the corresponding ππ phases from 400 to 800 MeV , exhibit a similar kind of broad structure (see Figs. 3 and 1 of Ref. [2] ), which, at least in the model of Ref. [2] , can be ascribed to the presence of a moderately far-away pole in the coupled-channel scattering matrix for Kπ.
The reader should be aware that, with no extra adjustable parameters, model [2] predicts the other low-lying scalar resonances at the right central positions, with good imaginary parts, and, moreover, quite reasonable phase shifts. Yet, the model had only been designed to successfully [8] reproduce some characteristics of the global meson spectrum, i.e., for an energy interval ranging from the light quark sector to as high as the beautonium system, but with as one of the main ingredients the inclusion of two-meson loops and decay channels. As a consequence, also phase shifts and cross sections can be calculated. However, for a first inspection of the model's feasibility, not even final-state interactions for the two-meson channels were included. Nevertheless, especially low-energy phase shifts and scattering lengths come out well, which indicates that the above mechanism is sufficient in lowest order. But even for higher energies, the number of resonances, not necessarily their precise positions and widths (the latter often come out too small), are in agreement with experiment. For example, although at 1.8 GeV theoretical and observed phase shifts agree, the prediction of model [2] for the πK resonance at 1.43 GeV results in a mass of 1.33 GeV with a clearly too small width. However, whether, or in which energy region, phase shifts agree, has nothing to do with the phenomenon of pole doubling for the ground state of 0 ++ resonances. That is an inherent feature of such models, which only occurs for S-wave scattering, as observed in Ref. [10] , independent of applications. This implies that the low-lying poles must exist for all 0 ++ systems. One may dispute their exact locations and importance for the theoretical predictions. But it is impossible to remove these poles from the scattering matrix generated by the model, since they inexorably show up as a consequence of the coupling of the two different sectors:confinement and two-meson S-wave scattering.
In conclusion, we want to emphasize the importance of the K * 0 (700-1100) in lending credibility to the interpretation of the light scalar mesons as simplestates with naturally large two-meson admixtures.
As a final note, we should mention that very recent and completely different methods of analysis [11] , [12] arrive at a similar conclusion, namely the existence of a K * 0 (700-1100) meson.
